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/ Hints on Architectural Acoustics. 


BY HUGH 


rAL!I 


ANT. 


INTRODUCTION. 


MONG the multitudinous qualifications required of 
i \ the modern architect there is no one more vital to 
e ultimate success of his work than a practical knowl- 
lee of acoustics. Almost every public building, whether 
be a school, a church, a theatre, or a house of parlia- 
nent, contains at least one important auditorium; and if 
in that auditorium the speakers cannot be distinctly 
inderstood, the building as a whole falls short of success, 
no matter what its beauty, convenience, or other archi- 
tectural excellence. Yet, for some unaccountable reason, 
the science of determining in advance the acoustic quali- 
ties of an edifice — what for lack of a better name we 
are forced to call architectural acoustics —- this essential 
ranch of an architect’s training has hitherto been neg- 
lected. There is not, to the writer's knowledge, an edu- 
itional institution in the entire world which provides a 
single practical course on this important subject, and, 
with the lone exception of Professor Sabine’s articles on 
resonance and sound absorption,* there does not exist a 
text-book or treatise from which the architect may glean 
the slightest practical suggestion. 
No one who has not vainly ransacked the standard 
works for some vestige of concrete 
realize the utter 


information can 
dearth of definite scientific resource. 
Not only are all quantitative data conspicuously lacking, 
but even the futile generalities advanced under guise of 
theoretic recommendation are often in need of amend- 
ment. The pioneer in the field of architectural acoustics 
finds himself everywhere thrown upon 
sources. 


his own re- 
He must combat the ingrained belief that all 
acoustic success is now, and ever will be, wholly due 
to chance. He must himself ascertain every concrete 
fact required as a basis for his investigations, and if he 
dare commit his conclusions to writing, he soon finds 
that what began in a sincere attempt to cast light upon 
an obscure subject is in danger of developing into a mere 
issertion of personal opinion. It is assuredly not from 


hoice that in the following pages the writer has been 


* Architectural Acoustics, by Prof. Wallace C. Sabine, published 
the American Architect and Building News, April to June, 1900, 
in the Proceedings of the American Academy of Arts and 
ciences, Vol. XLII., page 51. All the precise data contained in 
e following pages were drawn from this one source by the kind 
rmission of Professor Sabine, to whose courtesy the writer owes 
0 the scientific confirmation of many essential points of theory. 





obliged to rely upon an all-too-frequent reference to his 
own experience. 

Public belief and scientific apathy to the contrary, 
there seems no obvious reason why the laws of sound 
may not be turned to practical account, as are the laws 
of pressure and 


reaction. Our whole theory of the 


mechanics of 


materials is based upon assumed elastic 


properties of matter which are of doubtful uniformity 
and of complication without end. Yet this theory, which 
requires a safety factor of not less than four, enables us 
to erect structures whose monstrous height would have 
seemed a marvel to our forefathers. On the other hand, 
the laws of sound are uniform in action, simple, and of a 
character which facilitates their graphical expression. It 
is, to say the least, surprising that some one of a thousand 
practical scientists has not long since put the theory of 
architectural acoustics upon Another 


generation will doubtless see treatises on this subject as 


a working basis. 


voluminous as the present text-books on construction, 
and specialists as expert as the heating, sanitary and 
civil engineers of to-day. No such extensive propaganda 
is contemplated in the present instance. The object is 
merely to describe a simple means whereby with rule 
and compass the architect may approximate in advance 
the acoustic qualities of an auditorium, and avoid the 
most serious defects. 

In order that an audience may hear with ease and 
pleasure three conditions must be fulfilled. The sound 
must be loud, it must be distinct, and it must be of rich 
and uniform quality. These requirements are closely 
interrelated, and it is impossible to consider either of 
They 
lectively approached from the standpoints of theory, 
practice and illustration. 

Part I of contain 


theoretic principles as bear essentially upon the archi- 


them independently of the others. must be col- 


the following treatise will such 
tectural problem, together with the data necessary for 
computation; Part II will explain how the acoustics of 
the ordinary type of auditorium may be determined in 
advance of Part III the 


actual procedure in the case of four successful auditori 


construction ; will illustrate 


ums varying from a seating capacity of 150 to one of 2,200. 
The reader will find nothing marvelous or strange in the 


suggestions outlined. 


They attempt no fundamental 
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or detailed presentation Of so broad a subject. They 


plicated mathematics, no tiresome calcu- 
lations, nothing beyond the simple application of half a 
dozen principles of physics familiar to every high school 


involve no com 


boy. Yet they comprise a metho 1. which, in actual test, 
J ¢ r 

has given unvarying success in a series of auditoriums 

onstructed during the last fifteen years, and which, it is 


hoped, may now 


prove of public interest and service 


I 
PART I. 
THEORETI PRIN ' 


The sensation of hearing is caused by vibrations 
which set in motion the mechanism of the ear. Such 
vibrations occur in all elastic substances and can be 
transferred from one substance to another. Asarule, 
however, they must be transferred to the air before they 
can affect the ear.” 

Sound is sometimes defined as the sensation of hearing, 
sometimes as vibration capable of causing the sensation. 


Without wasting time over metaphysical quibbles, we 


shall merely say that sound is au lible vibration, and that 
a single sound 1s much of a vibration (a square inch, 
perhaps) as affects a sing xr. Closer discrimination 


is unnecessary: for if we can control the vibrations, we 
ean control the sensations which they produce, and in 
this way arrive at any desired result. For instance, 
suppose that an audible vibration is repeated at fixed 
intervals of time. If the intervals are long enough, the 
vibrations will be perceived as separate sounds, but if 
the intervals be gradually shortened, a point will pres- 
ently be reached where the sounds will seem to merge 
‘nto a continuous tone, whose pitch will rise as the inter- 
vals grow shorter. This is a simple case where by con- 
trolling the rapidity of the vibrations we can control the 
varying sensations of pitch. 

Sound may result from the action of any force capable 
of producing vibration. When, for example, an isolated 
explosion crowds back the air on all sides, there is formed 
a spherical sound-wave of compressed air around the 
point of explosion, just as a circular ripple is formed 
around the point where a stone strikes the still surface 
of a pond, Such a sound-wave expands continually in all 
directions at a uniform speed of about 1,200 feet a second. 

In Fig. 1 the point of explosion is indicated by S, and 
the spherical sound-wave by the circle X Y Z. The dis 
tance S X will amount to 1,200 feet at the end of the 
first second after the explosion, 2.400 feet at the end of 
the second second, and so on until the wave strikes some 
obstruction. 

While a speed of 1,200 feet a second would be marvel- 
ous for a flying machine, it is infinitesimal as compared 
with that of other natural forces, such as light and elec- 
tricity. It is actually less than half the muzzle-velocity 
developed by modern cannon, and is so slow as to be- 
come a serious factor in determining acoustic conditions. 
Now the shortest perceptible space of time is about ,); 
of a second. This corresponds to only 80 feet of sound 
travel, so that the speaker's voice occupies a very distinct 
space of time in reaching the rear of an auditorium 100 
feet in depth. 


he phenomena of the audiphone and of the action of water 


ieainst the ear-drum have no importance tn the pre ent connection 





As sound recedes from its original source its intens 
diminishes as the square of the distance from its oris 
increases. At 100 feet from the starting-point it is o1 
one-quarter as loud as at 50 feet, and at 150 feet o1 
one-ninth as loud. On the other hand, if we could be: 
the wave out of shape so that several parts of it wo 
converge upon the same point, we might in this way 
inforce the sound sufficiently to offset the natural dimi 
ution. If we could make four parts converge at 1 
feet, or nine parts at 150 feet, from the starting-poi 
we might form a combination that would be as loud 
the natural sound at 50 feet. This is exactly what ha 
pens in the case of the ordinary speaking tube. Her 
the interior surface of the tube forces the entire soun 
wave to concentrate in the same direction, and const 
quently there is no decrease in the intensity of the soun 
except through friction against the inside of the tube 

Now if we could extend the same process to an audi 
torium, and arrange the walls and ceiling so as to co1 
centrate the sound wherever needed, we should be in 
fair way to solve the problem of /oudness. All that we 
should need to know for this purpose would be exactly 
how sound is deflected from the walls of a room, an 
how much is incidentally lost in the impact. 

Fortunately there is no lack of theoretic informatio1 
on this point. The text-books are agreed that a soun 
is deflected from a wall just as a billiard ball is deflected 
from the cushion. We all know what happens in the 
case of the ball. Independent of English (which has an 
unimportant analogy in the case ‘of sound), the ball re 
bounds from the cushion at exactly the angle at which 
struck, but with diminished momentum. If the original 
impetus was sufficient, the ball may take a second or third 
cushion, but with repeated deflection its momentum will 
eventually be destroyed, and it will come to rest. The 
exact diminution in momentum depends mainly upon 
the material of the cushion, but the quality of the ball 
and the angle of impact also have an influence. An ex 
actly analogous process takes place in the case of a sound 
Upon striking a wall it is deflec ted back into the air at 
the same angle at which it struck, but with diminished 
intensity. If it was originally powerful enough it may 
continue on to a second or third wall, but eventually its 
momentum will be entirely absorbed, and it will die out 
The diminution in loudness occurring with each defle 
tion depends mainly upon the material of the wall, but 
the pitch of the sound and the angle of impact also have 
an influence. The precise absorbing-capacity of differ- 
ent materials for the pitch of middle C is enumerated by 
Professor Sabine in the treatise already mentioned, to- 
gether with a discussion of the effect of changes in pitch. 
For ordinary purposes it is sufficiently accurate to disre- 
gard altogether the influence of pitch and angle of im 
pact, and to consider only the material of the wall. The 
following approximate classification will be found con 
venient: 

Wall, floor and ceiling surfaces — such as wainscoting, 
wood or marble flooring, plastering, glass and masonry 
— absorb no sound. 

Heavy curtains, rugs, and carpets without batting ab 
sorb one-quarter of the sound. 

Carpeting upon heavy batting absorbs one-half of the 
sound. 
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ishions, ordinary upholstery, and heavy felting 


free from the wall absorb three-quarters of the 
nd. 

audience and very heavily upholstered furniture 
rb all the sound. 
1 practice the above table gives results which can be 
ed upon within about five per cent, except in the case 
arpeting, which varies some ten per cent either way 
, conditions of quality, wear, and amount of batting. 
the pitch of middle C, masonry or plaster walls and 
ings actually absorb only some two or three per cent 
each impact, and wood sheathing only about six per 

while the audience absorbs ninety-four per cent. 
sound may, therefore, be deflected two or three times 
1 walls and ceiling without losing so much as one- 
th of its volume, whereas as soon as it reaches the 
lience it is almost entirely absorbed. 
Knowing the amount of sound lost in each impact and 


» exact angle of deflection, it becomes possible to trace 


the path of any sound from the time it leaves the speak- 
er’s lips until it reaches the audience, and to calculate 
how much of its intensity is lost in transit. In point of 
fact not over one-quarter of the speaker’s voice ever 


travels straight to the audience, the remaining three- 


larters directed the floor or 


By proper curvature and inclination of the de 


being first to walls, 
eiling. 
lecting surfaces we can arrange to distribute these three- 
juarters of the sound in increasing amounts toward the 
rear of the auditorium, and in this way artificially coun. 
teract the tendency of the sound to become fainter with 
creased distance from the speaker. As the amount 
st by each impact is practically negligible, we can, if 
ve wish, allow the sound to strike several times before 
is finally deflected to the hearer. There are, therefore, 
veral satisfactory arrangements of the deflecting sur- 
es according to the number of deflections allowed, 
nd it is almost always possible to find an arrange- 


ent which corresponds to the architectural treatment 
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desired. This procedure furnishes an absolute solu- 


tion of the problem of /ouduess. It necessitates a certain 
amount of patience and care, but involves no insurmount 
able difficulties and no more complicated mathematical 
calculations than the measurement of the distances of 
sound travel and the angles of incidence and deflection. 
At the same time it is to a certain extent limited by 
conditions of distinctness which have not yet been con 
sidered. They are best explained by a simple diagram. 

In Fig. 2,S is again the speaker, X Y Z the sound 
wave, P and © two small parts of the wave, and V W 
the wall of the auditorium. Now suppose that the sound 
P strikes the wall at R and is deflected back with slightly 
We know 
that the angle P R W is equal to the angle AR V 


diminished intensity in the direction R A. 
and 
that these two angles are in a plane perpendicular to the 
wall V W. 

Now many other parts of the sound-wave are also mov- 
ing in this same plane. 


If © happens to be one of these 





parts, then eventually the crooked path of the sound P 
will cross the straight path of the sound © at a point 
which is indicated by A. A person listening at A will, 
therefore, hear both sounds, first the sound Q, which has 
come by the short straight path S Q A, and subsequently 
the sound P, which has come by the longer crooked path 
wr RA. 


est perceptible space of time is about |! 


It has already been mentioned that the short 
. of asecond. If 
the sound P reaches the listener less than ,', of a second 
after the sound Q, he will merely perceive a single sound 
somewhat louder than either P or ©. On the other hand, 
if P reaches the listener more than ,!, of a second after Q, 
he will hear two distinct sounds. Finally, if P reaches the 
listener at exactly ,', of a second after Q, he will merely 
be aware of indistinctness or confusion in the sound. 

It is not difficult to determine which one of these three 
conditions actually exists in a given case: for we know 
that ,; of a second of time corresponds to 80 feet of 


sound travel. All that is necessary is to determine by 





114 THE BRICKBUILDER. 


measurement whether one of the two sound paths is 
50 feet longer than the other. In practice it is not safe 
to allow a difference of over 70 feet. Whenever the dis- 
crepancy exceeds this amount it is desirable to change 
the inclination of the deflecting surfaces so as to throw 
the sound farther away from the speaker. If such a 
hange is impossible the only recourse is to cover the 
deflecting surfaces with sound-absorbing material, but 
this procedure is unfortunate, as it wastes perfectly good 
sound which might otherwise be utilized where extra 
loudness is needed 

It does not make any serious difference whether the 
sound is reinforced from a side wall, from the floor or 
from the ceiling. On the other hand, the case of the 
wall opposite the speaker, that is of the wall at the back 
of the audience, is quite different A sound deflected 
from this wall is almost sure to produce unfavorable 
results. The reason is easily seen. In Fig. 3,5 RA is 
such a sound deflected from the wall behind the listener 
} 
l 


at A This sound returnins 


y ¢ 
Ss 


irectly, or almost directly, 
toward the speaker, meets subsequent sounds of the 
speaker's voice moving in the opposite direction S T, in 
what might be called a head-on collision. The result is 
a confusion called sound-interference, the exact effects of 
which depend upon the volume and pitch of the conflict- 
ing sounds, and upon other conditions practically impos- 
sible to determine. The easiest solution of the difficulty 
is to avoid it altogether by destroying the deflected 
sound. This can usually be done either by covering the 
rear wall with sound-absorbing material, or by curving or 
inclining it so that all sound will be deflected to some 
other absorbing surface before it can reach the audience. 
[It is worth noting, in this connection, that sound casts a 
shadow exactly like light, and that there is no need of 
applying sound-absorbing material to the rear wall at 
points where it is in sound shadow. 

The case of the wall behind the speaker is very simi- 
lar, but as there is no part of the audience between this 
wall and the speaker there is no need of sound-absorb- 
ing material. On the contrary, so considerable a part of 
the sound will always be deflected to the audience in 
spite of interference, that this wall may be included with 
the side walls for purposes of sound reinforcement. 

It is evident that between cases of extreme sound- 
interference and others of almost perfect combination 
there must be numerous intermediate conditions of par- 
tial interference. In point of fact the whole interior of 
any auditorium is full of sound eddies varying constantly 
with the pitch and volume of the component tones. The 
writer knows no practical way of determining these con- 
ditions in advance, but his experience has been that if 
the serious difficulties arising from the rear wall are 
avoided the others may be neglected without noticeable 
inconvenience. 

The foregoing analysis indicates that the conditions of 
distinctness aretwo. First, no two sounds must reach the 
same point by paths one of which is over 70 feet longer 
than the other. Second, no sound must be deflected 
from the rear wall into the audience. Within the limits 
of these conditions sound may be deflected to any part 
of the auditorium in such a way as to reinforce the direct 
sound and thereby produce the requisite loudness. 

The third essential of acoustic success is no less 


tangible than the other two, but it is of a somewhat m: 
complex nature. To trace in detail the connection b 
tween architectural construction and quality of t 
would involve the mathematics of musical pitch and h; 
mony, and a description of the more important musi 
instruments, together with the theoretic principles 
volved in the construction of each. Such a discussi 
would not be altogether foreign to the question of arc} 
tectural acoustics, but it would lead us very far afiek 
besides duplicating much that is contained in all tl 
standard text-books. For present purposes, therefor 
we will merely state that the influence of architectur: 
surroundings upon quality of tone is mainly depende: 
upon two factors, resonance and reverberation. Res 
nance is prolongation of tone produced by continuou 
vibration of elastic materials. Reverberation is prolonga 
tion produced by repeated deflection of sound from wall 
floor and ceiling. These two phenomena, although a 
times resulting in similar acoustic effects, are fundame: 
tally different in character, and require different arch 
tectural treatments. They will, therefore, be considered 
separately and in some detail. 

Resonance occurs wherever vibration is transferr 
from one material to another, either by direct contact 
through the air. When the two materials are in contact 
the second material will respond to all vibrations of the 
first, and the result is usually a very great increase i1 
the volume of sound produced. A vibrating piano-string 
would of itself emit a very feeble tone because it is so 
slender that it can affect only a small volume of ai 
Supported on a sounding board by means of a fret it 
forces the board to vibrate at the same rate as itself or, 
in other words, to give out a tone of the same pitch, and 
as the surface of the board is large and can affect a con 
siderable volume of air, the resulting tone is full and 
strong. Extend the process by placing the piano on a 
wooden floor and the same vibration will be communi 
cated to the floor with the effect of a still further increase 
in loudness. 

When the two materials are not in contact and the 
vibration is transferred from one to the other through 
the air, the second material will respond only to vibra 
tions with which it happens to be in sympathy. In this 
case there is no real increase in loudness, the vibration 
being produced at the expense of sound which would 
otherwise be deflected. The greater the vibration the less 
the deflected sound. A wainscot near but not in contact 
with a piano will respond'only to tones of a certain pitch 
The floor of an orchestra-pit will respond only to a part 
of the notes emitted by the violins and other instruments 
which do not rest upon the floor. Under these circum 
stances a series of notes of varying pitch are apt to lack 
uniformity of both loudness and resonance. The notes 
to which the woodwork responds will be more prolonged 
and less loud. Those to which the woodwork does not 
respond will be less prolonged and more loud. It is 
evidently essential for the sake of both quality and uni 
formity of tone that floors and wainscoting should be s 
constructed as to vibrate in sympathy with tones of 
every pitch; and the same is true to a greater or less 
extent of all other vibrating materials in an auditorium 
Some apparently successful attempts in this directio1 
will be fully described in Part II. Plaster and masonry 
























































THE 





ind ceilings do not respond to zvtertor sound suf- 


tly to produce a marked effect, but plaster on wire 


vill sometimes resound to erterir shock in an ex- 


ly unexpected and disconcerting manner. This 


iltv will be considered in connection with sound- 


ng. 
veral considerations must be taken into account in 


1ating the resonance in a given case. The mere 


luction of large amounts of vibratory materi.’ does 
rf necessity involve in 
for if the material be not so placed as to be 


a corresponding incre 


9 se 


é ance 
sly exposed to diregt impact of sound, very little vibra- 

nay be developed. \In point of fact, ordinary wains- 

ig is naturally rather badly placed in this respect 
1use the lower portions are shielded by the audience. 
nscot on the rear wall is apt to be entirely in sound 


low, and two or three deflections from adjacent ceil- 


must usually be contrived in order to direct any con- 
rable volume of sound upon it. This is particularly 
on the balconies; and, as will be explained in Part 


is occasionally necessary to take some chances of 
stinctness in order to obtain sufficient vibration. 


esonance is produced at the expense of deflected 


l, it might appear desirable to exercise care in the 
f wainscoting so as to avoid too great a diminution 


1e volume of deflected sound. In point of fact, how- 


there is no danger of any great loss in loudness on 


account. The reason is that sound deflected from 


a wainscot the 


msequently its loss is not perceived. 


, 


ipper part of never reaches audience, 


It 
their heads to the back of the auditorium and if not 


sweeps 


destroyed returns in a plague of interference. On 
the | the 


and 


thration left behind 
the 
7 


lume of sound actually hi 


mtrary, in wainscot 
/ /; 
ees a 0¢ 


audience, 
wd. 


an increase in total volume 


tcard by augments 


For similar rea- 
sons, but to a less extent, 
nd 


SOUND 


is produced by constructing the floor of an 
The 


ibratory materials in an auditorium should be care- 


hestra-pit so as to act as a sounding board. 


distributed with reference to their proximity to the 


‘nce. A great deal of wainscoting concentrated at 
point will not greatly enhance the resonance else- 
vhere. Much 


to 


judgment and ingenuity are often neces- 
sary in order 


the 
so essential is a maximum of 


make the decorative scheme meet 


yustic requirements, but 


resonance in all parts of an auditorium that too much 
‘ntion cannot be paid to the design, location and 
exposure of all vibratory surfaces. 
On the other hand, reverberation, while frequently 
greeable, is always an element of danger. At its best 
‘oduces an effect somewhat similar to true reso- 
e; at its worst it degenerates into sound-confusion 
echo. Inasmall room the result is pleasing when 
reverberation is not excessive. In such a case, with 


tions numbering some eighty or more a second, the 
rage loss of sound per impact depends wholly upon 
relative amounts of sound-absorbing materials. It 
es no perceptible difference where the speaker or 

ian is placed or how the furniture is arranged: the 
erberation will continue the same so long as the walls 
contents of the room remain unchanged. Knowing 
» average distance of sound travel and the exact ab- 


rbing capacity of each of the materials to be used, it 
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becomes a purely mathematical task to determine an 


ing capacity which will give any desired 
prolongation of sound. 


average absor| 


The problem has been fully inves 
tigated by Professor Sabine, who has found by practical 
experiment that a reverberation lasting 1.1 seconds gives 
the most pleasing effect in an ordinary sized music-room. 
There is no occasion for duplicating here the theory and 
method of calculation, which are fully developed in the 
treatise already so frequently cited. 
The larger the room the longer will 
tance of 


be the average dis- 
sound travel, and the longer the reverberation 
for any given capacity of sound absorption. By the time 
we reach a room whose dimensions average 40 or 50 feet, 
the calculation begins to be complicated by factors othe 
than mere size and absorbing capacity. The shape of the 
room and the location of the principal absorbing materials 
begin to have an appreciable effect, and the position of 
the speaker assumes an 


importance. Suppose a hall 


so arranged that no sound is deflected more than three 
times before reaching the audience, a condition by no 
means impossible. In sucha case, if the walls absorb 


two per cent per impact, and the audience ninety-four 
per cent, there will remain after striking the audience 
less than six per cent of the original sound — an average 
impact. But now 
suppose that a dome is added and that the walls are 


loss of more than fifty per cent per 


curved so that each sound averages seven deflections be 
fore reaching the audience. There will still remain over 
five per cent of the sound, or approximately as much as 
in the first case, but the average loss per impact is only 
about thirty per cent. Evidently in the second case the 
reverberation will last much longer than in the first case, 
although the exact amounts of absorbing material in the 
room are 


unchanged. Again, suppose that the dome is 


so small In 


all sounds except those rising into the dome 


as to occupy only a portion of the ceiling 
this case 
will be practically destroyed in four impacts, or perhaps 
of a second, but the sound in the dome may not wan- 
der back to earth until after an entire second of repeated 
deflections, producing a distinct and annoying echo. 
Where the architect is called upon to remedy existing 
defects, the cause of the difficulty may usually be diag- 
nosed and the remedy ascertained by such considerations 
is have just been enumerated: for in this case the results 
are all in actual evidence, and only known conditions 


met. the architect 


is called upon to design a new auditorium, he must 


must be Where, on the contrary, 


foresee every possible contingency, and the chances of 
missing some small but vital factor become almost over- 
whelming. With a seating capacity of upwards of a 
thousand, involving the separate consideration of nearly 
every auditor, the successful use of reverberation be 
comes too laborious for practical employment, and the 
only escape from the dilemma is to rely altogether upon 
resonance for quality of 


tone. If the suggestions con 


already been 


cerning loudness and distinctness have 
carried out, the greater part of every sound-wave will 


have been already utilized to practical advantage, and it 


merely remains to destroy the remnants by proper appli 


cation of sound-absorbing material. 


Of course perfection is not in humanity, and it is n¢ 


possible 


tion, but so far can this procedure be carried as to 


give 


to eradicate every vestige of undesirable deflec- 
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the resulting tone 


To 


offset this deficiency it is desirable to develop true reso- 


a disagreeably lifeless quality. 


nance to the utmost by means of vibratory material, such 
Re SONRaANCE IS 


has 


as wainscoting and woodwork in general. 


Ne Yr loo accentuated where ali 


bossthle rever be ration 


i Le 

eliminated, and the amount of properly designed 
wainscoting, fixture work and other vibratory materials 
which may be introduced by the architect, is limited only 
Dy the decorative 
the 


treatment of the auditorium and the 
The effect 


sembles the humming accompaniment to a college glee, 


length of owner's purse. acoustic re- 
and is never so loud as to endanger the distinctness of 
the speaker's utterance. An auditorium designed fora 
maximum of resonance and a minimum of reverberation 
will combine the quality of tone necessary for music and 
the distinctness necessary for speaking: it will be 
equally well adapted to the production of both opera and 
drama — often an indispensable requirement. 

The reader will have noted that in the preceding dis- 
cussion there has been no mention of one very important 
vibrating material, namely, the air itself. As everyone 
knows, a column of air under certain conditions, as in an 
organ pipe, may produce a musical tone of tremendous 
volume... Such vibrating air columns exist to a slight 


extent in all auditoriums. They are conditioned by the 
relation between the distance of a given musical instru- 
ment from the wall and the pitch of the tone emitted. 
Obviously the pitch is a variable quantity, whereas the 
distance of the instrument from the wall is usually fixed; 
at all events it cannot be altered to suit every change of 
pitch. Possibly these vibrating air columns should be 
considered in placing the different 
orchestra-pit. 


instruments in an 


So far, we have considered the action of sound in the 
air alone. Its action in solids is exactly analogous. It 
spreads in a spherical wave until it reaches the surface of 
the solid, and then is partly absorbed into the adjacent 
material and partly deflected back again. In practice, 
the result is apt to be somewhat unexpected because the 


materials of a building exist in thin layers, such as walls 
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and floors, which prevent the sound from spre 


laterally, and therefore transfer it to great distances 
surprisingly small loss in intensity. A tie-rod imbe 
in concrete acts in exactly the same manner as a sp. 
ing tube. The sound-wave is prevented from sprea 
laterally, owing to the difference in the consisten 
steel and concrete, and consequently travels from e1 
end of the rod with almost no diminution. If one 
of the rod chances to be attached to a vibratory surf 
such as plaster on wire lath, a jar at the other end of 
rod may be so transferred to the plastering as to r 
in aloud and prolonged sound. The same is of « 
true of steel girders and columns and of any other e! 
material in similar shapes. A shock originating o1 
outside of a building may in this way be transferr 
formidable proportions to the interior. The pri 
means of preventing the passage of sound is evide 
to interpose successive layers of materials of differ: 
consistencies, taking care that no elastic material 
nects the different layers. A series of air’ spaces, s 
rated by independent walls or partitions, approximaté 
theoretic sound-proofing, but care is necessary to prev: 
sound-communication 


wall to wall 


floor girders or furring strips. 


from through 
Such an arrangement 
open also to the objection that the air spaces themsely: 
are liable to vibrate to tones with which they happen to 
in sympathy. The writer has found by experience t] 


a clear space of about 6 inches under the flooring of 


orchestra-pit gives a maximum volume to tones of ave 
age pitch. Experiments conducted by Professor Sal 

have shown that an air space 8 inches wide gives 
maximum tone for the pitch of middle C. Probably th 
width corresponding to maximum tone has some math: 
matical relation to the length of the sound-wave, ai 
would vary with the pitch. In the absence of complet 
data on this point, it would appear desirable to keep tl 

air spaces either as shallow as possible or over 16 inches 
deep, avoiding spaces about 6 inches deep as likely t 
prove sonorous. The exact construction in one parti 


larly difficult case will be fully described in Part II. 
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Fire Department Buildings. 


BY HALSEY 


r HE architecture of a municipal or civic building, 
I especially if it is in a city of considerable popula- 
tends towards formality rather than picturesqueness 
sign, and naturally becomes somewhat monumental 

ts character. Economy of space, ease of circulation, 
licity of arrangement, are all essential and produce 
metry of plan, uniformity of treatment, and direct- 


s of expression —all of which are factors in monumen- 


7 t 


design. 





e dev elop- r 


nt of the 
tails of 
lings of j 






character 
tirely de- 
1\dsupon the 
ber of dif- 


rent de- 


ee 


inds made 
n the build- 
the 
nparative 
nplexity of 


es and 


ts require- 
nents. The 
fewer require- 

Ants to be 


the 


less the possi- 


f 


satisfied 


bilities of pic- 


FIRE 
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iresqueness. 

1 fact pictur- 
esqueness is the accident of consecutive growth, and 
recomes affectation if deliberately invented. And in 
addition to this, civic buildings, unless entirely isolated 
rom all except ample natural surroundings, need to have 
iently dignified character to be distinctive and to 
prevent their being overpowered by their adjacent neigh- 
bors. For all these reasons it can reasonably be assumed 
that civic buildings should have simple and monumental 


-haracter rather than elaborated and aggressively unique 


the many types which belong to this class, the one 
aving the most definitely organized and in many re- 

; spects the simplest plan is that of the Fire Department 
Station. Its factors are few, and are, room for the ap- 

paratus with ample and direct access to the street, 

horses are used — stables adjacent to the engine house; 

lormitories for the men directly over the apparatus 

1m; a recreation or lounging room for the men, and a 

e tower. Additional factors are secondary. The re- 

is a cubical, a building which does not turn corners 
ts plan, and usually does not exceed two or at the 
nost three stories in height. 


t 


This is exactly the type 
building which is extremely interesting to an archi- 
t, as its purpose is readily expressed and it has not 
essive height for the width of its facade. Also it has 
have an adequate amount of wall surface, without 

s of openings and voids, and with the openings 





WAINWRIGHI1 


AND 
Garber & Woody 


PARKER, 


easily and naturally placed in good relations to each 
other. 

With the exception of the main doorways there is 
nothing to absolutely fix the size, 


openings, excepting the fact that adequate light should 
be provided, and this can be easily obtained 


shape or position of 


There are 
few if any complications caused by the adjustment over 
or around each other of rooms of very different areas and 
heights. The 

| main en- 
trances are 
capabie of 

1 being made 
| excellent in 
proportion and 
treatment, and 

in many cases 
anopportunity 
occurs which 

is rarely of- 
fered in other 
buildings — 
that of a tower 
which is not 
only of use but 
is necessary, 


and is not an 





addition for 


the sake of fan 
rOWN 


HALL, 
vard, Architects 


WYOMING, OHIO. and 


tasy only, 
a tower which 
requires few if 
any openings in its walls. These are ideal requirements, 
seldom presented in architectural design, and yet despite 
this fact, there has been no type of civic building so neg- 
lected, so wretchedly designed, and so feebly expressed 
as the Fire Department Building. It is not difficult to 
determine the apparent reason for this neglect. The 
problem was essentially one of utility. The location of 
the buildings was not of especial importance, the chief 
essential being that they should be in convenient places 
for efficient service. No care was given to anything 
more than the utilitarian problem, and in most cases 
little care to that. 

That the Fire Department Building should serve its 
district, house its force, and be with 
But it has 
proved time and time again that buildings to which 


built 
is, deemed sufficient. 


economy, 
was, and often 


been 
little thought has been given have thoroughly expressed 
that unfortunate architects, fortu- 


nately becoming gradually less, to whom any piece of 


fact. The class of 
work was merely an opportunity to erect an uncon- 
sidered structure, were for years employed on these 
buildings, if in fact any architect was employed. The 
conditions are changing —there is appearing a certain 
pride taken in the quality of even the minor buildings 
erected by a municipality. City officials are beginning 


to exercise discriminative choice, recognizing the fact 


1 
that good work redounds to their credit, and asa result 
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ENGINE HOUSE, NEW YORK CITY. 


Percy Griffin, Architect. 
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TH 


E 


arts of the country where Fire Department Buildings 


S ere Ss r 
necessary, they are receiving a certain amount of modern buildings disrega f« leir € ( 
ntion, as the illustrations accompanying this article scale much too large for their mass, deta 
fy. But the field is still sc weve 
lected, and there seems : tentior Mis d 
n to be disregard for who has vone t 
litions in some of the : process of di ~ 
gns which are here pre- a sills si 
ted. in three dime ( 
[he present phase of by experience an er f 
1itectural education is ference in method 
sed upon a very sane and determining scale ‘ 
isible premise, i.e., that two processes. In desig: 
good architecture has n two dimensions th« 
{ should express the con- allest det sets the scale 
tions of its period and of the pattern Oo matter 
ace, and that therefore 10 arge the repeat. « 
odern architecture in how definite the spot. the 
ler to have lasting merit Gt mus e brought t 
uld dothesame. Thisis the scale of the small 
ideniable. But the result- details I des 
ng corollary is perfectly three dimensions arke¢ 
ilse and undesirable, i.e., inve is manifest é 
1at modern architecture, scale et the smallest 
eIng modern, should re- geometric solid ess t t 
emble nothing which has ante- lid is so small that it become 
dated it. As a matter of fact, \ part of 1 design in two dime 
structure to-day has the same ions rather than part of a de 
elements as in the past, those rn in three dimensions it 
of vertical supports, and hori- to say, in the assembling of 
mtal or arched spanning of solids there are two metho 
voids. Stone and brick and of attack either one solid bs 
wood are assembled as they comes so preponderant mas 
have always been assembled, that all other solids become as 
ind iron alone has broadened sociated details of it — or ther 
ts possibilities. Few new e a number of solids similat 
tructural forms have occurred in their respective masses, even 
except in the minor details, if different in form, in whi 
which have been unduly exag- case the smallest solid sets thi 
gerated; and it is extremely scale and the larger solid 1 t 
doubtful if many will appear at ve detailed down to it. In the 
any time. But from this erratic first case there is a dominant 
reasoning in relation to new in the second a rmony of 
conditions, most of which do solids. It is alway aro , 
not exist, there has arisen a to design with a don t th: 
series of the most uncouth it is to group solids of similar 
forms, especially in parapet bulk. The study of descriptive 
terminations, and in corbeling geometry in the archite 
ind brackets, which are appar- | : schools has as one of its p 
nt in the modern buildings. poses an appreciation of such 
A desire to express in a new — » = problems. When the dominant 
inner induces exaggeration sascteiinae an i mass is adopte: large al 
n every factor, and it is plain ; heavy details do not add to it 
' i : FIRE DEPARTMENT BUILDING, WASHINGTON, D : : 
lat exaggeration is the key- ecliag a ee a le power, but detract ( t 
te of the work of many of ” When the associated solids are 
l€ younger men in American architecture. If poweris chosen, heavy and coarse detail is in too large a scale for 
sired, mass and scale are exaggerated with a monu the detailing of the smallest solid Despite these we 
ental forgetfulness that all power has restraint as a_ known facts the addition of incongruous solids appe 
minent factor. If detail is desired it is exaggerated constantly in otherwise creditable designs; for instance 


ress. 












h a fine unconsciousness that detail should accent, not 


If mass is desired its bulk is exaggerated with 


itive ignorance that mass is relative to its environment 


has no power of expression without comparison with 
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other n 








small projecting rooms with circul 


at the tops and corners of 


towers 
heavy handed detail is everywhere ap 


American architecture been 


has often 
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HE 


virility It may be pected at times that when this 


France or Italy, or even from 
uge caused by a lack 


As a 


and by no 


which could be extolled matter of 


fa virility is an aggressive virtue means 


restrained power There is quite sufficient vi- 


] 


ility in Greek work and in Renaissance, and in Gothic; 


but that adjective is never the first which is applied to 
the masterpieces of the past. Much of American work 
las the virility which appears in the Palais de Justice 
it Brussels There is actually a much more exact word 
for it, that of crudeness. The expectation of a decade 
ago, which seemed justifiable 
vhen it was considered that so 
nany young men who had re 


chitectural training 


were enter ge the profession, 
that Ame in architecture 
would rapidly improve, has not 
rer idequately realized Pet 
laps it 18 too soon to criticize 


the lack of performance. Cer 
tainly, as a whole, the build 
ings of the country are better 
than they were, and planning 


specially has improved, but in 


much of the work there is ex- 


istent at present a peculiar 
phase — that of making details 


much too large for the masses 
they are supposed to ornament. 


They 


overpower masses, dI1S 
turb shadows, break up sur 
faces, destroy edges. The 


requirements of a building force 
upon the architect a relation of 
the plan to the size-of a man. 
The one portion of the design 


in which the architect has an 


opportunity for imagination, 


for individuality, he treats 


as 
if the building were for Brob- ioe 
dignagians, and unloads upon 
it acollection of ordinary and often uncouth forms grown 


to an abnormal size; such as quoins which would 


strengthen huge facades, and projections, but which 
~ »> . 


would disturb any wall, on thirty foot fronts. 


bulge and spread where no keystones are needed. 


Keystones 
V ous- 
soirs are accented at the expense of the arch line, destroy- 
ing it. Corbels and brackets which would hold up five 


stories occur under a copper gutter moulding. Minor 
structural factors oppress and overcome the main struc- 
tural masses, and there is very little study of mouldings. 
What is the lack in 


architecture ? There are several causes and they seem 


cause for this manifest American 
to have joined forces to produce crude work. 
that 


that drawings are made to a small 


First, there is the fact the schools do not teach 


detail adequately 
scale and that masses alone are indicated on the drawings 


and incidentally that great stress is laid on shadows 


which are after all, though important, a secondary con- 


sideration to solids and voids As a natural result of 


this teaching, the architect, untrained in detail 


except 
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that he has drawn the capitals and entablatures of 
orders —enlarges the detail upon a drawing of 

an inch to the foot exactly as if it were an enlarg: 
He d 
not know how to adapt it to full size and can only lear 


1 


photograph, and leaves it in that condition. 


by careful observation and experience. The argume: 


is that if detail is well placed and looks well on the sca 
drawing it must look well if pentagraphically enlarge 
Why not apply the same argument to sculpture 
mural painting Ask any sculptor if he has difficulty 
getting the spirit of his small sketch into the figur 
heroic size, and if he merely enlarges the small sket 
by the aid of calipers. 
Yet this is exactly what 

American architect appears 


be doing, and as a result th 


is no work in the world 
crudely, barbarously detail 
as American work. The 


reason for crude detail is 
mistaken idea that big thi 
are impressive, indi 
strength and power, and sl 
breadth of conception 5 
this is the case only when t 

are carefully and justly relate 
other. 


to each A big: nose 


not considered desirabl« 
huge ears invite invidious con 
The 


must have well considered ré 


parisons. whole desi, 
lation of all its parts. Ex 

in any direction tends towa 
monstrosity. 

the most interesti: 
the Depart 
ment Station is that of the hos: 


One of 
features in Fire 
tower, which is for the purp 
of allowing the hose to dry 
ident 
with the be 


fore being coiled. It is 


INCINNATI, OHIO. cal in character 
Architect tower of 


an Italian chur¢ 


requiring only slits for ligh 


its entire height, but demanding ample air at the to] 
It is in fact a plain square shaft with all its possibil 
for ornamental light and shade, etc., at the top. It 
that it the Ital 
square towers, for it has similar requirements. It do 


not seem necessary to have such eccentricity develo] 


perfectly natural should resemble 


the top of this tower as is at times apparent in somé¢ 
designs. 

It has been mentioned that Fire Department Buildin; 
are of two or at most of three stories in height, and hay 
considerable wall area. They are not, therefore, wi 
cased steel piers, and there is no reason for grouping 
windows of two stories into one as an expression of st! 
ture, and such a treatment dwarfs rather than enha1 
the building. The large entrance door openings are t 
most important factors in the facade, and the treatm«¢ 
around and above these openings affords admirable « 
portunity for interesting detail. These openings pern 
the use of arches, and in fact arched treatment of ope! 


ings either throughout or at chosen points in no w 
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re with adequate light, as is so often the case in 
rian buildings. The designs accompanying this 
are from the best of the buildings erected re- 
Advantage has been taken of the possibilities of 
blem and the results are in some cases of e ep 
merit. They indicate that it would be wise fo1 
ipalities to realize that Fire Department Buildings 
nt possibilities which occur in but few civic build 
size, and that they can be made attractive 
press an appreciation of civic care which should 
parent in all city work. 
s gratifying to note that Civic Improvement So 
s, Improvement Leagues, etc., are increasing in 
community, and that men qualified to advise are 
y in the desire to better the type of buildings which 
ected: but in most cases these societies are made 
private individuals, who have little to say in the 
allotment of work, and whose influence is one 


l l 


of general education than of actual executive 
Without doubt their influence carries weight, 
he officials ofa city need to have object lessons at 
efore they can learn to discriminate between good 
mediocre work. It is not unusual to find the best 
spirit amongst trained politicians, but the know] 
of admirable architecture is hardly to be expected 
lat quarter. This is in no sense derogatory to their 
will or intention, it is merely the acknowledgment 
existing condition, that is, that good taste in archi 
re is a sense acquired by study and not an accidental 
ymplishment. Therefore there is no more valuable 
ans of education towards the erection of good build 
rs in the future than the careful study of similar build- 
inys in the present, and the building of object lessons 
which may be compared by the public with the less 
lied buildings of the past. The Fire Department 
Building is in a sense a unique opportunity, being de- 
id of serious difficulties, and of a size and character 
permit excellent results, and it will fully repay 
e study which may be devoted to it. That study has 
1 thoroughly performed as far as the plan and utili 
tarian requirements are concerned, but the exteriors st 


something to be desired, and it is hoped that the 


1 


‘lem will appeal to architects in the future more than 

apparently has done in the past. 

‘he following comprises a brief description of some of 
buildings illustrated. 

Hook AND LappER House, West 63d Srreetr, New 

WERNER & WINDOLPH, ARCHITECTS. PLAT 


This building was designed to meet the conditions 


) x CaPy; 


osed by the increasing cost of land and construction, 
| with the further desire to concentrate a large amount 
re apparatus in a given locality. The plan conse 
itly provides for the storage of from six to eight en- 
es in the basement. These engines are raised to the 
story by the means of a two deck electric elevator, 
upper deck being at the first floor level. ‘The ap 
atus on the first floor deck having left the build- 
the engines in the basement can be lifted to the 
floor level in fifty-five seconds. The third floor 


i 


the building is used as a recreation room and 
nasium. 

INE House No. 5, Cuetsea, Mass. G. Henri Dt 
ARCHITECT. 





Pirate 59. On the second floor is a 
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Editorial Comment and Miscellany. 


KR. PERKINS AND THE CHICAGO BOARD O 


EDUCATION 


ie city of Chi ago has lost the services of one of 
the few men in this country who has rought to 
bear upon the problems of school construction a mind 


professionally trained, and who by hard and intelligent 


vork has made himself an expert on the subject. 
Dwight H. Perkins, a well-trained and experienced archi 
ect, has been removed from office through the influence 


of one who might fairly be classed as an amateur wit 
politi al experience 


How long our people will take to learn the evils and 


dangers of governing through amateurs it is impossible 


to say In this respect we are years behind every 
European country; but we are beginning to awake to an 
understanding of this matter. and every action such as 
this of the Board of Edu ation of Chicago is one more nail 
in the coffin of government by amateurs. Onen ay have 


at least this satisfaction in ac« epting such a situation. 


Mr. Perkins held a position of 


I t great responsibility and 
of great difficulty, having the « harge of the school build- 
ings, their erection, care and maintenance. To put it 


briefly and in a popular way, this laid him open to the 


riticism of all who have children, of all who tea h, of 


all who take care of the b lildings, of all who build, and 
of all who make repairs. ‘This is a fruitful field: nearly 
every one in a city comes in one or another of these 
classes and has cause at times to believe sometimes 
with reason and sometimes not that a particular part 


t 
OT 


the complex duties of the man in « harge is not being 
well done. 

Any man who fills such a position must expect un- 
thinking criticism and be prepared patiently to convert 
his critic by helping him to understand — he must expect 
thoughtful criticism, based on wrong premises or lack of 


I 
knowledge, and be prepared to meet this in the spirit in 


which it is meant —he must expect well-founded criti- 
cism, and be prepared to acknowledge himself wrong 
promptly and effectively —he must expect malicious 
criticism, and be prepared to be silent under it. If how- 


ever he is conscious that he is giving professional serv- 
ice, the best that is in him, and knows that the work 
under his charge is growing, improving, going forward 
steadily, as the tide rises, he hasa right to expect the 
support of those who are in the responsible positions, to 
expect that these will at least have sufficient intelligence 
to understand the difficulties, help to overcome them, to 
appreciate the good service and encourage it. Many 
of those who are most active in the criticism of public 
servants stand outside the arena and take no share in 
the fight. Others stand outside and do not take suffi- 
cient interest in the game even to criticize. The critics 
criticize these for staying outside, and then turn and 
rend first one side and then the other in the contest 
whose strife they are enjoying. It is little wonder that 
capable business men, men of. affairs. professional men, 
are shy of that conspicuous field where they may hardly 
expect the support of those who ought to be fighting 


with them, and where they must submit to having their 
& 


‘St efforts belittled, their errors magnified, and 


motives and morals questioned 

In the present case it is perhaps impossible fo1 
a distance to know all the details, to know just 
charges were made, the competency of those who 
th 


1e charges or the accuracy otf the charges made; e 


one on the Spot can rarely get to the bottom of 
matters and find out definitely whether or not som: 

sonal animus is behind it all. Of this however one ca 
sure, for it is a matter of record — under the administ 
tion of Mr. Perkins the intelligent study of school pl 
lems has advanced rapidly. Chicago’s modern sch 


are in many respects models of their type for our 


cities. There has been year by year, under Mr. Perk 
a steady improvement in planning and constructior 

this is a great thing to Say for a period of years that 
been filled with unrest, uncertainty, new educati 


problems, new demands, hygienic and esthetic - 


which have modified school requirements and sch 
plans. When to these various new requirements 

personal element is introduced, a reasonable theory 1 
quickly become a fad, and its supporters enthusiasts 
fanatics. It is in the air, and each one of us knows t 
enthusiast, for open air, for industrial work.’ for 


tional high schools, for popular use of assembly 
ft 


for pictures, sculpture and color, for nurses and doct: 


for feeding the anemic, for teaching the mothe: 


Divide these into all their variants and consider wl 


the task is of the man who plans, builds, maintains 
repairs or equips the schools for these manifold interest 


Mr. Perkins was doing this work and doing it well, 
he was removed by a board composed of amateurs 


whom probably no one was competent to pass a 


al 


ment on Mr. Perkins’ work. This board had am] 


opportunity to inform itself in regard to Mr. Perki 


competency. There is a small group of men who] 
had experience similar to: that of Mr. Perkins, and « 
tending over longer periods. Mr. Snyder in New Yo 
Mr. Ittner of St. Louis, and Mr. Sturgis of Boston 
known more or less throughout the country for th 
knowledge of school planning and construction. 
one of these men could have advised the board so tl 
they might have acted with intelligence. In Ma 
Mr. Sturgis wrote the president of the Board of | 
cation, and said in part: 

‘*Those of us who have been studying critically 
intelligently the construction and equipment of scl 
buildings during the last ten or twelve years believe t 
there are four cities where the best, most constructi 
and most thoughtful work is being done. This work 
helped to establish standards elsewhere, and the sté 
growth of intelligent school building is largely du 
the work of New York, St. Louis, Chicago, and Bost 


C 


To the work done in Chicago Mr. Mundie contribut 


very valuable thought, and his work has been int: 


gently carried on by Mr. Perkins, and I believe that 


careful inquiry into the work done by Mr. Perkins, 
those who are really competent to judge, would sl 


1 
thé 


> 


t the city of Chicago has been receiving excepti 
ue 


ally good service from him.” 
























THE 


Sturgis added 

blic serv- 
serviceswere 
disposition. 
president of 
rd acknowl- 
the letter 
and 


eo 


usly, 


to press 


oro and 
irges and 
the dismissal 
Perkins 
I] siera 


¢ stated 


he reading 
of Chicago 
found that 
school board is sac i 
ed by a presi nated with i. a 
who has no ar- F L.P 


perception, no 


lge of the connection between archi- 


the 


the pupil’’— and they might 


art and moral or physical de- 


ent Ol 


.dded, nor even common intelligence 
Western Architect's summary of the 
tal equipment of the president of the 


y be accurate, but that the reading 
of Chicago have found it to be 
When the 
of this great, but inconceivably care- 
untry, does find out these things, they 


Until they find out, they will con- 


so is 


another matter. reading 


¢ The more flagrant the instances are, 


ore quickly they will find out. For this 


east one may be grateful to men of the 


stamp of this president of the Board of Edu- 

for such a man will open the eyes of 

public. In the meanwhile it is Chicago, 
Mr. Perkins, that suffers. 


.: THE second annual meeting of the 
f Pennsylvania State Association of Arch- 
ts, held in Pittsburg recently, the follow- 
ed for 


ng year: Boyd, 


¢ nam officers were re-elected the 


David Knickerbacker 


Stotz, 


lent; Edward vice-president ; 
im L. Baily, secretary and treasurer. 
‘he work accomplished 


he association during 


raft 
LSt 


year of its existence 
ghly gratifying, and it 
ises to become a vital 
in the of 


rofession throughout 


interests 


+ 


tate. Architects in the 
er states and towns 
inifesting an interest 
naking application for 
ership. 


most important 


sof the session was 
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ré osea revision 
of the building laws 
the city of Pitt 

¢, Through it 
esident, Mr. ] 
ward Stot the 
ett clh oO ? 
Pittsb gy ( ipte 
f the A.I.A ( 
1 
listed the co ¢ 
tion of welve of 
the most important 
organizations of the 
if r + Poet 
city oO Pittsbur 
Who addressed ' 


with the result that 

nite a commission wa 
I-14 appointed to revise 

the building code 

This effort will be 

followed by others, which will urge upon thi 
smaller cities the necessity of a revision of 


their building laws. 
IN GENERAL 
E 


Russell 


Hart, formerly of New York 
City, and C. C. Motz, formerly of the firm of 
Howard, Motz & Co., Nashville, Tenn., have 
formed a copartnership for the practice of 
architecture, with offices at 227 Sixth avenue, 


North, Nashville. 


and catalogues d 


Manufacturers’ 


imples 


esired. 


Ernest F. Guilbert and James ©. Betelle 
have formed a copartnership for the practice 
of architecture under the firm name of Guil 


bert & 
street, 


Betelle, 
New 
Newark, N. J. 


offices 


917 


with 
York, 


at 25 West 32d 


and Broad street. 


Gustave A. Niehus has opened an office for 
p , 


at Z> Call 
Manufact 


the practice of 


Block, 


logues desired. 


chitecture 
Dayton, Ohio 


ahan 


urers Cata- 


Frank W. Cooksey and 


Fred B. 


have associated for the practice of 


Maxwell 
architec 


ture under the firm name of 


Cooksey & Maxwell, with 
offices in the Forsyth 
Theater Building, Atlanta 
(sa. 

Arnold W. Brunner h: 


removed his offices to 320 


Fifth avenue, 


The partnership of 


& Beekn 


rach 


an, af®r 
tects, 10 East 33d _ street 
curren New York, has been di 
M solved. Jas. M.A. Darrach 
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ETAI ri were 1 
) 
nes rT 
New Y« KA St. Gabriel's S OO 
relt irchitect Apart ent He S¢ > 
ect Harpe Hall 
Henry W Wil on, arcl 
tect ( Ho | Rile 
(x yrdon Lé t Pu 
S C. B. J. Snyder, arch 
tect; Apartment House, Nevill 
\X bagge, architect 
James E. Grunert hite 
i opened an office at 201 
Richmond road, New Le 
N. Manufact e ita 
iogue il sam pie . er 
lhe Peerless Ar ror — 
fireproof floors, made of tert 
cotta blocks and r ed with 
metal and cement, has been pl € ipon 
Henry Maurer & Son, Ne York Cit 
a combination fireproof floor for long spa 
or between beams 1d girders su es 
this arch Chis nbination of materia 








I hee 
' e the 

a lite 
{ ne id 
n¢ Vid 


Hl. & Wilson (¢ 
ounce the re 
) the omee 


s form 1 light 
— : 
and eT y 
strong floor 


horough pro 
of 


cement- 


tect 


1Oon 


concrete and 


with 
cotta 


metal 


¢ rr 


LCiltla 


provides a 


finished ceil- 
ng in which 
the cement 


ints do 


not 
show through 
the 


plaster 


I 
The arch 


\l WHEELELE 

A} Hl 
ne market Dy 
1e demand for 


in Dé use n 
every kind. of 
t cture office 
uuildings, resi 
dences, factories, 
warehouses, etc. 
The cost is low, 


owing to the sim- 


plicity of the 
method 
The Atlantic 


Terra Cotta Com 
pany will furnish 
the architectural 
terra cotta for the 
following men 
tioned new build 
ings Heidelberg 
Building, 
Yor] 
} 


Ives Cobb, 


New 
City, Henry 
ar hi- 
Vanderbilt 
Atterbi 


tect ; 


GALLEHER & 


ta Com? M 


Church, Madison 
White, archi 


tects The 
panel was de- 
signed by 


Harry Siddons 
Mowbray, and 
executed by 
Adolph A. 
Weinman. 
The work was 
furnished by 
the 


Terra 


Atlantic 
Cotta 
Company. 


The 
Church 
Christ, 


Second 
of 
Scien- 
tist, Los Ange- 
les, Cal., A. F. 


Rosenheim, 


iry Smith, architect; 


STERN 
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rAIL BY KEES & COLRBI 
ARCHITECTS, 
An I i Cotta Cor M 


Tenements, New York City, He 
in these tenements a 


siderable amount of p: 


i } 
I 


chrometerra cotta will be u 
Municipal Building, New ‘ 
City, McKim, Mead & White 
architects; Churchill’s Res 
taurant, 49th street and Broa 
way, New York City, Robert 
architect; Nazim 
New York Cit 


bert Swasey, architect; this 


Baer, 
Theater, 


building will be of white | 

glazed terra cotta from the 

water table up. 

; A panel executed in colore 

terra cotta has been place: 
the pediment of the Parkh 

Square, New York, McKim, Mead & 


DETAIL BY FRYE & CHESTERMAN 


ARCHITE( 
Brick, Terra ¢ 


rs. 


otta & Tile C Ma 
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¢ L, dad 


istrated 
for April, 
built in 
of Hydraulic- 


large 


B. Wheaton, 
is the advisory 
tect for the 
ted States War 
partment, was 
itect of the 
Hall at Fort 
Moines, Iowa, 
istrated in TH 
<BUILDER for 


rch of this year, 


not J. Knox 


lor, as stated rHE ‘* WITCH DOCTOR,”’ SCHOOL Ot 
Atlantic 1 ae 
Pal & H 
Che United States 
1 WR turned out $108,062, 207 worth of brick and tile 


inufactures 
in the 


Every state and terri- 
contributed to the 
led all others with 
$15,915,703 for the 


Union 
but Ohio 


oducts valued at 


The terra cotta for the Fire Station 
Brookline, Funk & Wil- 
, architects, illustrated in this issue, 

the Atlantic 


Freeman, 


vas furnished by Terra 


tta Company. 


NEW BOOKS. 


MopERN- LETTERIN Artistic and 
Practical — for architects, artists, deco- 
itors, etc. The construction of pen and ee ne 
ik designs for commercial uses, me- ‘ oe 
morials, resolutions, etc. By William od 
Heyny. Price 82 


New 


%: 


York, William 
Comstock 


THE ESsENTIALS 


A 


manual for students 


OF LETTERING 


and designers 
E. 


Robert 


by 
Thomas French 
Meikle- 


Columbus, 


and 
john. 
Ohio, Varsity Sup- 


ply Company 


BRICKLAYING 
Frank B 

The pur- 
this book, 


my 
rEM, by 
Gilbreth. 


poses ot 





as enumerated by 
the auth ‘are as 
TAIL BY C. C. @ A. 1 rHAYER. , uuthor, ‘are as 
mci. follows: (a) To put 
s eas i 
ke Armstrong Terra Cotta C in writing that 
Makers 


knowledge which 
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as ce n 
neym ) appre 
tice for generatio1 

) lo rFECoO et 
ods of han go 
labor ite! ( 
plant oO TY kwo 
that \ e< e 
costs ana it the 
same time enable 
the fir ass work 
man to re eive 
higher pay To 
enable an appre 
tice to wo! inte 
gently from his first 
aay, ind to become 

MEDICINE, UNIVERSITY OF PITTSBUR( a profici 1t work 
( pany, Mak 
as man in the shortest 
possi 1 ¢ t le 
New York, The Myron C. Clark Publishing Compa 
TABLI FOR Cal 41 SIZES 
STEAM Pip ( Low Pressure Heat 
Ni ) Isaac Chaimovitscl M. | 
Price $2 Chicago, Domestic E1 
oineering 
THe Suipe Ruut An element 
treatise by J. J. Clark. It has bee 
the author’s aim to produce a work 
that will enable anyone having 
knowledge of the ordinary principles 
of arithmetic to use the Slide Rule 
eadily and with precision, to under- 
stand thoroughly the principles gov 
erning its construction and operation 
FERRY & CLA 2 a v ca Ss : 
amie and the reasons for all settings, and to 
- M familiarize the reader so thoroughly 
with the use of the instrument that he 
cannot forget how to use it 
and need not remember any 


of the settings Scranton, 
Pa., Technical Supply 
Company. 

A History or ARCHITI 
ruRE, by Russell Sturgis, Vo 
II., Romanesque and Orien 
tal. The subject of Vol. I] 
differs from that of Vol. I. in 


that the buildings considered 
> 


are generally in existence 
The difficulty in the new in- 
quiry is in the partial substi- 


tution for the original work 
of art, of a highly sophisti- 
cated modification of it, put 
into place by later workmen 
who were partly out of sym be 
pathy with the original de _ 


signers 



























































FIREPLACE EXECUTED IN COLORED FAIENCE BY rH} 
HARTFORD FAIENCE COMPANY. 


| AWRENCE VEILLER in his book on Housing Re- 
« form, which has been published recently by Chari- 
ties Publication Committee, 105 East 22d street, New 


] 


York, says, ‘‘ No housing evils are necessary. Preven- 


tion’s the thing; the small cities the place; now the time. 





DETAIL BY A. P. CLARK, JR., ARCHITECT. 
Ketcham Terra Cotta Wor Ma 


The great opportunities to save the people from over- 
crowding lie in the smaller cities. Thirty years ago con- 
gestion was a live question in New York because it was 
manageable. While in some of the larger cities it now 
seems hopeless, it is not so in any city of 100,000.”’ 

‘* Tf I were to emphasize any particular line of affirma- 
tive action in housing reform it would be the prevention 





FRANKLIN BUILDING, SEATTLE, WASH. 
W f white enamel brick with terra cotta trim. Brick furnished b 
the Amer Enameled Brick & Tile 
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of the tenement disease before any city begins to suff 
from it. New York has over 100,000 tenement hous 
over 20,000 tenements in which most of the rooms a 
without light or ventilation; over 80,000 buildings 
standing menace from fire; over 1,000,000 people witho 
bathing facilities in their homes.” 





“SPECIFICATION BLANKS,” by T. Robert Wiege 
architect (formerly with F. E. Kidder). Forms for all class: 
of buildings, each trade separate. Complete set, 44 pag: 
25 cents. Reduction on quantities. Sample page upo 
request. 628-14th street, Denver, Colo. 





ARCHITECTS AND DRAFTSMEN—1 REcIsTER 
SISTANTS FOR THE ARCHITECTURAL PROFESSION EXCLUSIVE 
IN AND FOR ANY PART OF THE UNITED STATES. HAVE CA 
FOR HELP CONTINUALLY FROM THE BEST OF OFFICES IN 
PARTS OF THE COUNTRY. MY LIST CONSISTS OF THE HI 
EST GRADI rECHNICAITI MEN. NO REGISTRATION FEE A) 
REASONABLE rERMS, IF YOU ARE NEEDING HELP OR SEE} 
ING A GOOD POSITION, WRITE ME. LEO A. PEREIRA 
218 LA SALLE St.. CHICAGO. Long Distance Tel., Franklin 1328 





UNIVERSITY OF PENNSYLVANIA. 


SCHOOL OF ARCHITECTURE. 
FOUR YEAR COURSE. (Degree B.S. in Arch.) Architectural en 


neering may be taken in lieu of advanced design, etc. 


GRADUATE YEAR. (Degree M.S. in Arch.) Allowing specializa 


tion in design or in architectural engineering, etc. 


SPECIAL COURSE OF TWO YEARS. (Certificate.) For qualified 


draftsmen ; affording option in architectural engineering. 


ADVANCED STANDING granted to college graduates and others for 


required work completed elsewhere. 


SUMMER SCHOOL in architecture, offering complete group of tech 
nical subjects, affords advanced standing in regular and special 
courses. Special circular. 


FULL INFORMATION may be secured through application to the 
Dean of The College Department, Dr. GEORGE E. FISHER, 


University of Pennsylvania, Philadelphia, Pa. 












LINOLEUM 


SECURED BY CEMENT 
TO EITHER WOODEN 
OR CEMENT FLOORS 


Ideal Floor Coverings for Public Buildings. Elastic, Noiseless, 
and practically indestructible. It is in use on Battleships, 
cemented to steel decks in the United States, English and 
German Navies ; should be placed on floors under |e pam and 
best results can only be obtained by employing skilled workmen 


The quality of our work has passed the inspection of the United 
States Government and numerous Architects and Builders 


The Franklin Union Building in Boston, R. Clipston Sturgis, 
Architect, is a sample of our work, and we have contracts for 
the North Dakota, the largest Battleship in the United States 
Navy; the extensions of the Suffolk County Court House in 
3oston, George A. Clough, Architect; and the Registry of 
Deeds, Salem, Mass., C. H. Blackall, Architect. 


We solicit inquiries and correspondence. 


JOHN H. PRAY & SONS COMPANY 


646-658 WASHINGTON STREET, Opp. Boylston Street 


BOSTON : : : : : : : : : MASS. 
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FIRE DEPARTMENT BUILDING, BROOKLINE, MASS. 


& WILCOX, ARCHITECT 
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SECOND STORY PLAN 





HOOK AND LADDER HOUSE, NEW YORK CITY. 


WERNER & WINDOLPH, ARCHITECTS. 
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: FJRE DEPARTMENT BUILDING, CAMBRIDGE, MASS. 


t % pal qner Ross Min C. R. GRECO, ARCHITECT. 
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ENGINE HOUSE, NEW YORK CITY. 
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VAN SHAW, ARCHITECT 
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GARAGE, RADNOR TOWNSHIP, DELAWARE COUNTY, PA. 


GEORGE BISPHAM PAGE, ARCHITECT. 
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HOUSE AT LAKE FOREST, ILL. 
FROST & GRANGER, ARCHITECTS. 
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HOUSE AT WILLIAMSTOWN, MASS. 
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OF PORTICO. 


GELOW, ARCHITECTS. 
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HOUSE AT PHILADELPHIA, PA. 


FRANK MILES Day & BROTHER, ARCHITECTS. 
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A HOUSE AND GARDEN 


AT WENHAM, MASS. 
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